The infections causes by Chikungunya virus (CHIKV), family Togaviridae, genus Alfavirus, have become 15 a health problem around the world, due to its widespread occurrence, the high morbidity rate and the 16 absence of vaccines or antiviral treatments. We analyzed a competitive inhibitor of ornithine 17 decarboxylase, enzyme key in the biosynthesis of Polyamines (PAs), N-ω-chloroacetyl-L-ornithine 18 (NCAO), as a possible inhibitor of CHIKV replication because intracellular polyamines participate in the 19 transcription and in vitro translation of CHIKV. NCAO does not have any cytotoxic effect on C6/36 cells 20 even at a concentration of 1000μM at 72h after post-exposure but in Vero cells the cytotoxic effect was 21 presented above 380μM at 48h post-exposure, which was considered when determining the inhibitory 22 effect on viral replication. We demonstrate that NCAO inhibits the replication of CHIKV in Vero and C6/36 23 cells in a dose-dependent manner causing a decrease in the PFU/mL of at least 4-logarithm (p <0.01) in 24 both cell lines. Viral yields were restored by the addition of exogenous polyamines, mainly putrescine. 25 HPLC analyses it shown that NCAO decrease content of intracellular PAs even though in infected cells 26 mainly decreased spermidine and spermine, so NCAO inhibits CHIKV replication, by depleting the 27 intracellular polyamines in Vero and C6/36 cells, suggesting that this compound is a possible antiviral in 28 CHIKV infections. 29 30 Importance 31 The infections caused by Chikungunya virus (CHIKV), genus Alfavirus, have become a worldwide health 32 problem, due to its high morbidity rate and the absence of vaccines or antiviral treatments. It is known 33 that CHIKV use intracellular poliamines during transcription and traduction process, so the depletion of 34 intracellular putrescine, spermidine and spermine reduce the viral replication. N-ω-chloroacetyl-L-35 ornithine (NCAO) is known as a competitive inhibitor of ornithine decarboxylase, key enzyme in 36 Polyamines biosynthesis, but no studies have proven its activity on the inhibition of polyamine-dependent 37 viral replication. Here we demonstrate NCAO inhibits in vitro CHIKV replication, so we propose NCAO as 38 an antiviral candidate.
Introduction

42
Chikungunya is a re-emergent virus transmitted by the bite of female mosquitoes of the genus Aedes, 43 belongs to the family Togaviridae, genus Alfavirus, has a single strand of RNA of positive polarity with a 44 genome measuring around ~ 11.8 kb (Parashar, Cherian, 2014). Currently CHIKV infections are a public 45 health problem, since its appearance in 2005, the virus has spread to new areas, causing disease on a 46 global scale generating a high potential risk; Despite the reported cases and economic losses that have been generated in the affected areas, there are currently no vaccines and the current therapy is based on 48 administration of analgesics, antipyretics and anti-inflammatory agents to relieve symptoms (Silva,
49
Dermody., 2017) ; However, these treatments are deficient due to the chronic complications that can be 50 generated, whose duration can range from several days to years, making them incapacitating. On the 51 other hand, it has been shown that several DNA and RNA viruses, including Chikungunya, require 52 intracellular polyamines to be able to carry out their replication, these are small, positively charged molecules derived from arginine that are involved in multiple cellular processes such as cell proliferation 75 however, despite the ability of this inhibitor to decrease the levels of intracellular PAs in vitro, it has 76 certain drawbacks in vivo due to the toxicity that it generates at high concentrations, which is why the 77 search for possible antivirals against Chikungunya continue; therefore, in this work we studied whether N- plated and cultured, the plate was incubated for 24 hrs at 37 ° C with 5% CO2 and serial dilutions were 115 made with a factor of 10 of the virus until dilution 10-7 placing each dilution in the corresponding wells, 116 the plate was incubated at 37 ° C with 5% CO2 homogenizing every 10 min for one hour, after incubation, 117 0.5% carboxymethylcellulose (CMC) was added ( Sigma-Aldrich) diluted in culture medium and incubated 118 at 37 ° C with 5% CO2 until the presence of lytic plates was observed, cells were fixed with 10% 119 formaldehyde for one hour, then stained with crystal violet-ethanol at 0.1% for 15 min, the viral titer was 120 determined by counting the wells that presented between 10-100 lytic plates, above the 10-3 dilution. Fig.3C and 3D ) and that this inhibition is generated by depletion of the intracellular PAs in both cell lines 342 as demonstrated by the quantification of PAs by HPLC (Fig. 5 ). In such a way, that there is a relationship 343 between the content of PAs and viral replication. These results match with that described by Mouce et al., 
356
In the present work it was proved that CHIKV requires the polyamines for its replication when adding suggests that putrescine is more easily captured by the cells and used as a precursor for the synthesis of the other polyamines, which could be demonstrated by quantifying spermidine and spermine in the cells 366 exposed to putrescine.
367
To rule out that viral replication was diminished by low viability, the viability of C6 / 36 cells in the 368 presence of NCAO was determined and it was found that it does not exert cytotoxic effect during the 369 treatment times (Fig. 1D, 1E and 1F) ; however, viability in Vero cells decreases (Fig. 1A, 1B and 1C) at 370 concentrations above the EC50 at 48 and 72 h (Fig.2) . Interestingly, the intracellular PAs are in greater 371 quantity in the Vero cells than in the C6 / 36 cells (Fig.5) , which opens questions regarding the efficiency 372 of replication, since this virus requires PAs and is replicated more efficiently in C6 / 36 cells. Furthermore was observed that putrescine is found in greater quantity, even in the presence of the NCAO, which could suggest that the cell has other mechanisms to assure the content of this PA. Currently, the mechanism by which PA transport is carried out has not been well elucidated; however, it is known that the transport of 
